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From Ore to Finished Product 


When you use National Road Fabric, you get material that is 
designed and manufactured exclusively for reinforcing concrete 
roads, and 

Which is made, from ore to finished product, by the world’s largest 
manufacturer of welded fabric. 

Shipments of orders, large and small, from stocks in Various 
sections of the country. 

Write for catalogue 714. Samples and prices on request. 


National Steel Fabric Company « 


(Subsidiary of Pittsburgh Steel Company) 
Union ARCADE PITTSBURGH, Pa. 


ATLANTA DETROIT Los ANGELES SAN FRANCISCO 
CHICAGO DENVER PHILADELPHIA SEATTLE 
CLEVELAND KANSAS CrTy San ANTONIO St. Lours 


“COOPERATION STIMULATES SERVICER” 


Experience has shown that the following 
combinations of main and secondary areas 
have given the most satisfactory results : 


NATIONAL ROAD FABRIC 
Main Wires Secondary Wires 


12 inches 
12 
12 
12 
12 


eee PITTS BUIRGH, mnree Papo 
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- School for Inspectors 07 Asphalt Work 


of bituminous paving which is to be earried on, 

has caused the North Carolina State. Highway 
Commission through its Division of Tests and Investiga- 
tions to establish a short course in bituminous laboratory 
and plant imstruction so that it will be able to meet the 
situation and furnish adequate plant supervision and road 
inspection when the work begins. 

The course is necessarily a short one and consists of 
taking the men into the laboratory for about a week to 
learn the different tests of the materials used and to 
attend lectures by the supervisors of this type of construc- 
tion. After the laboratory and lecture courses are over, 
the men are to be taken to the asphalt plant for instruction 
in the duties of the plant inspector and then on the road 
for instruction regarding the construction methods to 
be used. 

The men for this work were secured mostly from the 
different districts into which the work of the Highway 
Commission is divided. The number of men from each 
district is proportional to the amount of this class of con- 
struction to be carried,on. This will allow the men to be 
located in the same district they came from and the only 
need for any change would be in the demand for emer- 
gency inspection from another part of the state. 

To allow the most efficient instruction to be given within 
the alloted time, it was found necessary to divide the 
student inspectors into two classes. The first class reported 


s MEANS to furnish inspection for the large amount 


‘February twentieth and the second February twenty- 
seventh. 


The subjects which are taken up consist mainly as 
outlined : 
1. Qualifications of Plant Inspectors. 
Qualifications of Paving Inspectors. 
2. Responsibility of Inspectors. 
3. Sampling raw materials: 


Sand ) Detail of methods for each and practi- 
Stone cal demonstrations with emphasis on 
Filler {the necessity for careful sampling of 
Asphalt ) materials. 


4. Testing raw materials in the field: 
The men to do all the testing of the various 
materials until they are thoroughly familiar 
with the work. 


5. Asphalt Plant construction: 

Details of construction and operation of plants 
and emphasis on the various parts of the plant 
equipment which require careful inspection. 

6. Asphalt Specifications: 

Sheet Asphalt wearing surface. 

Bituminous Concrete-fine aggregate type. 
Bituminous Concrete-coarse aggregate type. 
Bituminous Macadam-penetration method. 

7. Measurement and control of proportions. 

8. The calculations to secure the best mixture from 
available materials. 

9. Explanations and perforfiance of the various 
field tests for determining the voids, ete., in 
materials. ; 

10. Sampling the various types of mixtures. 

11. Control of temperatures at the plant. 

12. Characteristics of the different bituminous mix- 
tures. 

13. Care of testing equipment by the inspector. 

14. Cooperation between the plant and paving inspec- 
tor. 

15. Cooperation with the contractor. 

16. Fluxing refined asphalt at the plant. 

17. Dispatching from the plant. 

18. Reports: 
The preparation of complete reports, cost data, 
and keeping of plant records. 

19. Preparation of base course. 

20. General methods of construction. 

21. Sampling on the road and check samples. 

As soon as the men have finished the course in the 
laboratory, they will be returned to their respective dis- 
tricts to await plant instruction provided it is not possible 
give them this work as soon as they finish in the labora- 
tory. Twelve men constitute a class in laboratory instruc- 
tion, but not more than four will be placed at the plant 
at one time as it would be a handicap to the contractor 
and not allow enough attention to be given each inspector 
by the supervisor if the number was increased. When 
the plant and road instruction is completed, the men will 
be returned to the districts to be assigned to plant work. 


(Continued on page 12) 


Planting Trees 07 Southern Calitornia Highways | 


HE article regarding tree planting along public 
highways which appeared in the December number 
of the North Carolina Bulletin finds a responsive 
echo in the minds of 
the people of South- 


winding through a country without a solitary tree-trunk 
to break the monotony of the landscape. The contrast in 
such cases is so vivid that the traveller never forgets it. 








ern Oalifornia. The — |i 
planting of trees be- | 
side the highways of 


the country is a | 


e 


movement which is | 





gaining favor wher- 
ever it has been 
brought to the pub- 
lie’s notice. There 
is a practical as well |, 
as an artistic benefit 
derived from a well- 
shaded road, particu- 
larly where it is used 
by numbers of mo- | 
torists, as well as by 
the residents of a | 
County. The oppor- | 
tunity to draw up | 





for a few minutes 
rest under the green 
canopy of wayside 
trees, orto take | 
lunch beneath their 

shade is an advan- | 
tage which not only = | 
pleases those to | 
whom it is afforded, 

but it has an adver- 

tising value by being | 
remembered and | 
spoken about when | 
the traveller reaches 














his home State. 

So, too, the dust is 
never blown across those highways flanked with trees, and 
travelling is always made more pleasant, especially dur- 
ing hot days. From the standpoint of picturesqueness 
there is of course no comparison between the highway 
beautified by lines of tall trees and a bare, bald roadway 


estry Department of the different 
of the roads through the Counties. 


In Southern Cal- 
ifornia the planting 
of trees and shrubs 
along the highways 
has been going on for 
years. The Automo- 
bile Club of South- 
ern COalifornia, in 
addition to sign-post- 
ing all the roads and 
highways, has al- 
ways been enthusias- 
tically aiding this 
movement. Euca- 
lyptus trees, pepper 
trees, cypress, palms 
and pines have been 
set out in the coun- 
try, the towns and 
the cities, and the ef- 
fect has been produc- 
tive of keen appreci- 
ation by not only all 
visitors, but all citi- 
zens. 

The State of Cal- 
ifornia has passed 
laws for planting 
trees and shrubs 
along its highways, 
and appropriated 
money for that pur- 
pose. The State 
Highway Commission 
has jurisdiction over 
the State Highways 


and the County For- 


Counties has charge 
No one is allowed to 


cut down or even to trim a tree along the highways with- 
out the authority from those who are in charge of the work. 
The :unds provide for preservation of trees and shrubs. 


Resident Engineers, Notice! 


Take some pictures of that project that you are on and If you prefer, write the story yourself giving in a clear, 


send them together with a short description of the most 


interesting or unusual features of your job to the Editor. 


concise manner just how the work is being carried on, 


what equipment is ‘being used, ete. 
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Control of Asphalt Pavement Construction 


By E. R. Ovsricu, Construction Engineer, N. C. State 
Highway Commission. 


For the purpose of this discussion the subject matter has 
been divided under four general topics. 

1. Plant Control, which includes testing the quality of the 
materials used in an asphalt surface, and the inspection of 
the process of combining these materials into the finished mix. 

2. Control on the Road, or control of the laying of the mix 
on the prepared foundation. 

3. Laboratory Control, which serves as a check on both the 
Plant Inspector and Road Inspector. 


4. Discussion of the Specifications. 


DEFINITION OF TERMS 

The first two topics of “Plant Control’ and ‘Control on the 
Road” will be discussed in this paper. 

Before taking up these topics I believe it would be ad- 
visable to give a definition of a few terms commonly used 
in asphalt work, concerning the meaning of which there is 
often more_or less confusion. 

Bitumens are Hydrocarbons soluble in Carbon Disulphide. 
This includes both asphalts and tars. Asphalt is the term 
applied to solid or semisolid native bitumens, or bitumens 
obtained by refining petroleum oil. 

Refined Asphalt is asphalt which has been subjected to a 


refining process, but which is ordinarily too hard for use in 


the manufacture of bituminous pavements. 


Asphalt Flux is the term applied to liquid asphalt bitumens 
which are employed to soften the refined asphalt. 


Asphalt Cement (A. C.) is the term applied to asphalt 
material, either fluxed or unfluxed, and of proper consistency 
to be employed as a binder in an asphalt pavement mixture. 


Filler is finely divided mineral matter most of which will 
pass a 200 mesh screen, used to fill the voids in the fine 
aggregate of an asphalt mix. Portlant cement or limestone 
dust is generally employed. Clay, although of requisite fine- 
ness, is unsuitable as it tends to “ball-up” or form lumps 
when mixeed with the asphalt cement. The clay particles 
inside of these lumps remain uncoated with the asphalt 
cement. 


The Theory of Asphalt Pavements 


The materials used in asphalt pavement construction are 
a mineral aggregate composed of sand and filler in the 
case of sheet asphalt, or stone, sand and filler in the case 
of bituminous concrete such as Topeka or Warrenite, and 
a binder which is the asphaltic cement. 

These materials are combined with the following purpose 
in mind. 3 

1. To so grade the aggregate as to reduce the voids in 
the sand or sand and stone to a minimum, and to reduce 
these voids still further by the use of a mineral filler so 
that the aggregate approaches as nearly. as possible solid 
stone in density. It is desirable not only to reduce the 
proportion of voids, but also their proportionate size to a 
minimum, so that the least amount of asphalt cement will 
‘be required. : : : ; ; 

2 To add sufficient asphaltic cement of proper consistency 
to give a thin coating of binder to the surface of the stone, 
sand and filler, so that, after maximum compression of the 
mixture by rolling the voids in the aggregate shall have 
been completely filled without leaving an excess of asphaltic 
cement. : 

This will produce a dense elastic pavement, impervious 
to water, one which will have maximum stability, or re- 
sistance to shoving and pushing, under traffic. 


Plant Control 


There are various types of asphalt plants, designed to meet 
the requirement of either permanent location or portability. 


1. Permanent (or city plants). 
2. Portable Plants. 
(a) Railroad Plants. 


(b) Two and three Unit Plants. 
We will take up Plant Control, as nearly as possible, in 
the same sequence as the various steps in the operation 
of the plant. 


1. Testing of Materials used in Miz. 

Before beginning work on an asphalt job it is very neces- 
sary that the materials which the contractor proposes to 
use in the mix shall have been approved by the laboratory. 
It is therefore desirable that the contractor submit samples 
of the materials as early as possible to the Division of 
Tests in order to avoid delay in starting the work. 


The Plant Inspector makes daily tests on the materials, 
particularly on the consistency or penetration of the asphalt 
cement and the grading of the sand to satisfy himself that 
they are running uniform, and ‘check samples are sent to 
the laboratory at regular intervals. 


Whenever there is a change in any of the materials used 
in the mix, that is, the source or character of the material 
id changed, a sample of the new material must be submitted 
to and approved by the Division of Tests before it may be 
used on the job. 

2. Use of Local Sands. 

(a) Stock-Piling. 

Where local sand is used the grading of the sand is 
apt to vary considerably and it is necessary for the 
inspector to make frequent tests to determine its suit- 
ability. For this reason it is desirable to have on hand 
a sufficient quantity of sand, which has been tested and 
found acceptable, to permit of at least one day’s run. 
This gives the inspector an opportunity to test the grad- 
ing of the sand which it is expected will be used the 
following day. Therefore, a stock pile equivalent to one 
day’s run, or a minimum of 50 tons, is required. 

(b) Proportioning Sands. 

It may not be possible to obtain a local sand which 
will meet both the structural and grading requirements 
in itself. It may be hard, clean and sharp, but show 
a coarse grading... It may then be combined with another 
sand of good quality but showing a fine grading to ob- 
tain a combined sand of satisfactory grading. Some- 
times it may be necessary to combine three sands to 
obtain a, satisfactory grading. The proportion of each 
sand to be used is determined by the Division of Tests 
and the Plant Inspector. 

3. Drying and Heating the Materials ‘used in the Mix. 

The asphalt, cement in the road surface at ordinary temper- 
atures must be of such consistency as to give sufficient sta- 
bility te the mixture under traffic. The asphalt cement at 
ordinary air temperatures is too stiff and hard to permit of 
mixing and it must therefore. be rendered liquid by heating 
to.e. proper temperature to produce a plastic mix when it 
is combined with the mineral aggregate. As the asphalt 
cement comprises, roughly only from 5 to 15% of the total 
mix, it is necessary to he2t the aggregate, as cold sand or 
stone would cool the small proportion of asphalt cement, 
heated to a safe temperature, so that it would be too stiff 
to mix effectively. 


(Continued on page 8) 
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Editorzials 


Without competent inspection of materials it is next 
to impossible to secure a first class job on any kind of 
hard surface road work, and particularly on asphalt work 
on account of the many different materials which are 
Through the 


Division of Tests and Investigations the Commission is 


combined to give the finished product. 


holding a school for the men who, when construction work 
opens up, will be in charge of plant inspection and road 
Assistant Engineer G. W. Hutchison has 


outlined in a brief way in this issue the course that is 


supervision. 


being given the inspectors to prepare them for their 
duties. 

This issue of the Bulletin, which does not contain the 
usual variety of reading matter, is intended primarily for 
the information of resident. engineers and inspectors on 
Val- 


uable information is contained in the articles on “Control 


hard surface highway work throughout the State. 


of Asphalt Construction” and “Bituminous Specifications 
and Laboratory Control” and they should be carefully 
These talks 
were delivered at the last meeting of the District Eng- 


read by the engineers mentioned above. 


ineers and are published here for the benefit of those who 


were not present. 


Bids will be received on March 15th, on 67.18 miles of 
roadwork, 35.47 miles being of hard surface construction. 
This brings the total mileage of projects advertised for 
letting since January 1, 1922 to 304.16 miles or nearly 
one-third of the mileage planned by the Commission for 
letting this year. The Commission is making an effort 
to get under contract as much mileage as possible so that 
when the construction season opens up the work of actual 


construction can be rapidly pushed. 


The March issue of the Bulletin will contain an article 
which will be of great interest and importance to every 
contractor who is doing, or who contemplates doing, State 
highway construction. This article, among other things 
will give a short digest of the new specifications which 
have just been compiled and it is important that every 
contractor familiarize himself with the changes that have 
been made. MResident Engineers please note the request 


at the foot of page 4 and act accordingly. 

An interesting article on “Planting Trees On Southern 
This 
write-up was occasioned by an article on the subject of 


California Highways” will be found on page 4. 


tree planting which appeared in the December issue of the 
Bulletin, a copy of which was sent to California. With 
the coming of a State system of highways some thought 
should be given to planting trees alongside of the road. 




















Contracts Awarded F ebruary 7th 


ONTRACTS covering the construction of 84.95 
C miles of highway and'4 bridge projects were award- 

ed on February 7th at the largest letting yet held by 
the Commission. On the fourteen projects which were 
advertised for letting on the above date one hundred and 
seventy bids were received, a larger number than had, 
been received at any previous letting. The: projecty 
which were awarded were fairly representative ones, prac? 
tically all types of road being included and the work lo 
The 


prices at which the work was let were very favorable and 


cated in almost every section of North Carolina. 


give evidence of a considerable decline in the cost of 
road construction, the average cost of the hard surface 
construction being less than $27,000 per mile as com 
pared with over $40,000 per mile a year ago. 

After tabulation and a careful comparison of the bids 
the contracts were awarded as follows: 

R. G. Lassiter & Co., of Oxford, N. C., were the suc: 
cessiul bidders for Project No. 125, Edgecombe County 
consisting of 15.11 miles of road between Rocky Mount 
and. Tarboro, the bid price for the grading, structures and 
Topeka surfacing being approximately $388,000. 

Project No. 183-B, consisting of the bridges and cul- 
verts on the highway between Greenville and Bethe. 
Pitt County, was awarded to B. J. Boyles of . Wilson,, 
N. C., for $29,403.00. 

J..A. Marrow of Clarksville, Va., was awarded the 
contract for grading and building the structures on the 
14.35 miles of highway between Greenville and the Beau- 
fort County Line, Project No. 185, his bid being $30, 
376.40. 

Project No. 195, Washington County, 15.18 miles of 
highway between the Martin County line and Pleasant 
Grove Siding was divided between two contractors, L. 
M. Lee & Company, of Emporia, Va., being awarded the 
grading and the sand clay surfacing for $38,539.20, 
while the structures were let to B. J. Boyles of Wilson, 
for $21,114.75. 


Project 313, Brunswick County, between Causeway and 
Leland, was awarded to the Southern Willite Paving Com- 
pany of Richmond, Va., and to the Roanoke Iron & Bridge 
Works of Roanoke, Va.; the former to do the grading 
and surface the road with willite pavement. for $86,145- 
.60, and the latter to construct the bridges for $9,663.35, 
making a total cost of $95,808.95 for the 3.44 miles in- 
cluded in the project. 


The Hagedorn Construction Co., of Winston-Salem, 
was awarded 15.82 miles of road, and structures on same, 
between Southport and Supply, Brunswick County. The 
project, known as No. 314, will be graded and surfaced 
with sand clay and will cost, including structures and 
engineering, approximately $110,000. 

Section “A” of Project No. 364, Onslow County was 
awarded to R. E. Martin, of Mountain City, Tenn., for 
$40,574.00. 
the Pender County line, a distance of 9.95 miles and 


The project is located between Dixon and 


will be graded and surfaced with sand clay. 

Geo. W. Kane, of Roxboro was low bidder on project No. 
453, Orange County, and was awarded the contract for 
$30,651.20. 


modern reinforced concrete bridge over the Eno river 


The contract covers the construction of a 


just east of Hillsboro, replacing the old steel structure 


now in use. ‘The new structure will be located upstream 


from the present bridge and the dangerous approach to 
the bridge from the east will be eliminated. 

The short link between the concrete highway west of 
Burlington and the end of the paved street of the city, 
Project No. 505 will be paved with sheet asphalt by the 
Hedrick Construction Oo., of Lexington, N. C. the con- 
tract having been left to this firm for approximately $14,- 
000. 

Project No. 526, a link of the Central Highway in 
Davidson between Thomasville and the Guilford County 
Line, was awarded to the Hagedorn Construction Co., of 
Lexington and the structures on the same project to Heilig 
and Sherill, of Winston Salem. The bid of the former 
was $98,506.00 for grading and surfacing with plain con- 
crete the 3.77 miles included in the project while the 
structures were let to the latter firm for $7,593.00. 

The Concrete Steel Bridge Co., of Clarksburg, W. Va., 
will build project No. 606, a bridge over Rocky River, on 
the line between Stanly and Anson Counties, on the route 
between Albemarle and Wadesboro. The bridge, which 
is to be of standard reinforced concrete construction will 
cost approximately $50,000.00 

W. E. Graham, of Salisbury, was awarded the contract 
for 6.91 miles of road in Surry-Wilkes Counties between 
State Road and Doughton. The project, designated as 
No. 760, will cost approximately $22,000.00, for the grad- 
ing, structures, and surfacing with topsoil. 

Project No. 880, a bridge in Rutherford Co., between 
Forest City and Ellenboro, was awarded to the Austin 
Bros. Bridge Co., of Atlanta, Ga., for $22,435.85. 





He tried to cross the railroad track 
Before the rushing train. 

They put the pieces in a sack— 
But couldn’t find the brain! 





Control of Asphalt Pavement Construction 


(Continued from page 5) . 


(a) Heating the Refined Asphalt, Fluxing. 


The refined asphalt is shipped to the plant in barrels, 
drums, or where storage facility is provided, in tank 
ears. This last method of shipment is cheaper and more 
convenient as it is possible to obtain the refined asphalt 
already fluxed to the proper consistency. 

When the refined asphalt is too hard it is “fluxed” or 
softened by adding a light asphaltic oil until the desired 
consistency or penetration is reached as determined by 
the use of the Fenetration machine. If the refined as- 
phalt is too soft a refined asphalt of harder consistency 
is added, or air is blown into the soft asphalt, which 
has a gradual hardening effect upon it. 

The asphalt cement is heated in tanks either by fire 
in direct contact with the tank, or by steam coils. The 
later method is preferable as there is not the danger of 
overheating it. The asphalt cement should not be heated 
to a temperature higher than 300 degrees—325 degrees F. 
It should be agitated to prevent the fine material from 
settling to the bottom. Care should be exercised in heat- 
ing the asphalt cement to prevent its foaming over the 
tank, should water be present. 

(b) Heating the Aggregate. 

Continuous drier method for Sheet Asphalt or Topeka. 

The sand and stone are piled as closely as possible 
to the elevator which conveys them to the heating drum. 
If several sands are being combined they should be kept 
in separate piles and fed into the conveyor in proper 
proportions. It is very important that the sand and 
stone be kept clean and free from dirt and foreign 
matter. The sand and stone are fed into the conveyor 


in approximately the proportions used in the mix and. 
carried into the heating drum. 


After heating they are 
lifted’ in an elevator, passed over a 10 mesh screen, 
and separated into sand and stone storage bins over the 
mixing. platform. The sand and stone should not be 
heated in excess of 350-375 degrees F., otherwise the 
asphalt cement coming in contact with it later in the 


mixer will be overheated. 


ns 


. Proportioning the Mia. 


The inspector should take a sample of the heated sand 
and check the grading, and satisfy himself that all the 
stone has been separated from the sand. Unless pro- 
vision is made to prevent it, much of the fine mateerial 
or dust contained in the sand, will be lost in the heat- 
ing drum by passing out the flue. This would give a 
different grading of the heated sand in the storage bin 
as: compared with the unheated sand in the pile. 

If it is necessary to shut down the plant for any 
length of time the temperature of the sand and stone 
in the storage bins should be checked. If it has become 
too cold (depending on length of haul and temperature 
of air) it should be dumped through pipes provided in the 
bottom of the box and reheated. This is important to 
prevent the complete loss of a finished batch later due to 
the low temperature of the mix, resulting from the use 
of the cooled aggregate. 

(c) Use of Pyrometers. 

Pyrometers are mechanical devices used to record the 
temperature of the asphalt cement in the heating tank 
and the temperature of the aggregate as it comes out 
of the heating drum. They should be a part of the 
equipment of every asphalt plant and so tocated as to 
be easily visible to the fireman or inspector. 

(Formula) 

(a) Experience has produced certain average or standard 
mixtures for the various types of asphalt pavements, and 
which may serve as a guide for a trial mix. An average 
grading for sheet asphalt is as follows— 





Asphalt Cement 10.5 

Filler 12.5 

Sand 77.0 
100.0% 


(b) Factors affecting the percentages of the mix. The 
sand aggregate may be considered as the basis of the 
mix, and the percentages of asphalt cement and filler 
as the variables, which vary with the following factors. 
1. The grading of the sand, Proportion of Voids. 
2. The structure of the sand, that is the shape and 
surface of the sand grains. 


A sand composed of grains which are rounded in 
shape will have more voids in it and take more as- 
phalt cement and filler than a sharp irregular srained 
sand. 

A gand whose grains present a smooth surface under 
the microscope will require less asphalt cement than 
a sand with grains having a rough and pitted surface. 

The amount of asphalt cement and filler must be 
varied by trial until a mix with the best working 
qualities and greatest density is secured. This result 
is obtained by cooperation of the plant and road in- 





spector and by density determination made in the 

laboratory. 
(c) An average grading for Topeka as given by Rich- 
ardson is: 

Asphalt Cement 9.0 

Filler 10.0 

Stone 30.0 

Sand 51.0 

100.0% 


The only function of the small amount of stone in 
Topeka is to replace an equivalent volume of sand and 
make a cheaper surface. Stone is generally cheaper than 
commercial sand, and the stone requires less asphalt 
cement and filler than an equivalent volume of sand. 

It will be noted that in the Topeka mix you have 144% 
less asphaltic cement and 214% less filler than in the 
sheet asphalt mix, but three-eighths of the aggregate is - 
stone. 

5. Combination of the Materials - (Mixing) 

The asphalt cement after it has been heated to the proper 
temperature is pumped from the tank and carried in a pipe 
line to the mixing platform. Having all our materials at 
the platform and heated to the proper temperature we .are 
now ready to combine them in the proper proportions. 

In mixing sheet asphalt and Topeka the proportioning is 
dene by weight. We will follow through the operations in 
mixing a batch of Topeka. The sand and stone are passed 
from the storage bins into a weighing-box mounted on a 
platform scale and weighed out in proper proportion. The 
asphalt cement, is allowed to run from the pipe line into the 
asphalt bucket which is suspended from) a beam or dial 
scale. It is very essential that these scales be checked fre- 
quently as upon their.accuracy depends the correctness of the 
proportions in the mix. After weighing the sand and stone 
are dumped into the mixer-box. 

The Mixer is a plain or steam-jacketed iron box provided 
with two horizontal shafts to which blades are attached. 
These blades have a pitch similar to those on a propellor 
and when in motion throw the materials from the sides and 
ends of the box toward the middle. They revolve at from 
60-80 r. p. m. After a time the blades and liners of. the 
box become worn, especially when the mixture contains stone, 
and must be replaced. 

As stated the sand and stone are weighed and dumped into 
mixer-box. The filler (or dust) is added. and is usually 
measured in a bucket or box, the volume having been checked 
by weight. The filler is not heated in the drum with the 
sand and stone, as much of it would pass up the. flue be- 
cause of its fineness, but is heated by contact with the sand 
and stone. : 

The sand, stone, and filler are allowed to be thoroughly 
mixed before adding the asphalt cement, which is then poured 
in gradually from. one end of the mixer-box to the other. 
After the asphalt cement has all been added the mixing 
is continued for one minute, the bottom of the mixer-box 
is then opened and the finished mixture dropped into the 
waiting truck below ready to be transported to the road. 

6. Method of Proportioning and Mixing Warrenite. 

The Warrenite mixer differs from the mixer used for sheet 
asphalt and Topeka in these main features— 

1. The proportioning of the sand, stone and screening in 
the mix is based on the weight of the dry materials, 
but is done by measuring the moist or wet sand and 
stone into the heating drum in level wheelbarrow loads, 
whose weight equivalent in dry sand, stone and screen- 
ings is known. 

2. The Batch-Drier or heating drum of the Warrenite 
plant has a Jarger capacity than the continuous drier 
of the sheet asphalt or Topeka mixer, capable of dry- 
ing and heating a batch of 3000 Ibs. or more. 
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Sufficient sand, stone, and screenings is measured out 


in wheelbarrows and emptied into a batch box. When 
the aggregate has all been measured into the batch box 
it is emptied into the drier and the entire batch heated 
as a unit. For this reason it is not necessary to sepa- 
rate the sand, stone, and screenings into storage bins 
after heating as the batch has already been proportioned 
and as soon as it is heated to the proper temperature 
it is ready to be dumped into the mixer-box, and the 
proper weight of asphalt cement and filler added as in 
the case of sheet asphalt or Topeka. 


he Visual Inspection of the Mia. 


The temperature of the mix after it is dumped from the 
mixer into the truck suould be observed, and the appearance 
of the mixture noted. If it is overheated this will be in- 
dicated by a blue vapor arising from it. If the mix is of 
the right temperature, but contains an excess of asphalt 
cement, it will slump down and spread out and if the excess 
is marked, free asphalt cement will gradually appear on the 
surface. It must be’ remembered, however, that when the 
mix is heated to a high temperature it also tends to slump 
down. 


If the mix has a dry appearance and stands up stiffly it 
indicates a deficiency of asphalt cement, or perhaps an excess 
of filler. 

The stain obtained by the ‘‘Pat Test” with sheet asphalt 
indicates deficiency or excess of asphalt cement with that 


_type of mix but is of no service in. mixtures containing stone. 


TRANSPORTATION OF THE MIXTURE TO THE ROAD 


The mixture should be hauled from the plant in trucks) or 
wagons with metal or metal-lined bodies, which have been 
lightly painted with oil to prevent the mixture from adhering 
to the body. 

When the haul to the job is long, or the air cold and 
windy, the mixture shall be protected with a canvas. In 
the case of rain, no more material shall -be mixed at the 
plant, but the mixture already in transit to the road may be 
laid and rolled provided it has not become too chilled and 
water-soaked, in which case it must be rejected. 


CONTROL ON THE ROAD 


1. Co-operation between Plant and Road Inspector. 

The Plant Inspector does not see the mix after it leaves 
the plant and cannot judge as to the workability or tempera- 
ture of the mix when it arrives on the road, and must depend 
on the Road Inspector to inform him on these points. The 
Road Inspector should therefore make a 


2. Visual Inspection of the Mix 
And note the following points, advising the Plant Inspector 
if, in his judgment, the mix should be adjusted. 
(a) Does the mix show an excess of free asphalt cement 
on top of the load before it is dumped from the truck? 
(b) Does the mix spread and rake satisfactorily? If not 
is it due to, 
1. a deficiency of asphalt cement, 
2. excess of filler, 
3. low temperature of mix? 


3. Temperature Record of Hach Load of Mi. 

The Road Inspector must make a record of the temperature 
of each load of mix and enter it upon his report sheet. 
The Engineer will set a certain desired temperature of the 
mix, and a variation of 30 degrees F. each way will be 
allowed from this desired temperature. 


4. Temperature of Air and Weather Conditions. 

Generally speaking, an asphalt mixture should not be laid 
when the temperature of the air is less than 50 degrees F. 
This may be qualified by the statement that if the tem- 
perature of the air is about 45 degrees F. and is rising it 
is permissible to begin laying the mix. If the temperature 


_is at 50 degrees F., and is falling, laying of the mix should 


not begin. 
Another factor is a cold wind. “A cold wind at 50-60 


‘degrees F. may have a decidedly more chilling effect on the 


surface of the mixture as it is being laid than a still air 
temperature of 10-15 degrees less. A cold wind will chill 


- the surface of the mix and produce a honey-combed surface 
-which is difficult to seal by rolling. 


5. Condition of the Concrete Base. 


The concrete base should be clean, dry and of uniform 
cross section and present a fairly rough surface if no binder 
course is used, to insure anchorage for the asphalt pavement 
and guard against pushing of the surface. The concrete 
shoulders or edging should have a depth equal to the thick- 
ness of the asphalt topping, and should have a clean-cut finish. 


The inspector should ascertain if satisfactory drainage has 
been provided at sag points in the grade, otherwise water 
will collect under the asphalt surface at these points. Holes 
should be drilled through the concrete base at the low points 
to permit the water to drain off. 

6. Dumping, Spreading and Raking. 

The mixture should be dumped in a pile outside the area 
over which it is to be spread, so that it is not necessary 
to rehandle the entire pile, when it is shoveled into place. 
This insures a loose mixture which is uniformly spread 
and raked. The tines of the rakes should be slightly longer 
than the depth of the loose mixture and care should be ex- 
ercised to break up all lumps. The workmen will not be 
permitted to stand in the loose mixture. 


The loose mixture is spread and raked to a depth such, 
that after full compression the finished surface will be of 
the proper depth. A compacted depth of two inches will 
require about 21% inches to 254 inches of loose mixture. 


7. Spreading the Seal Coat. 


Where a mixed seal coat is used to seal the surface of 
a coarse mix it should be applied from a dumping board at 
the side of the road so that it will not be necessary for the 
workmen to stand in the mixture while spreading and raking 
it. The seal coat should be spread on the surface mixture 
before it is rolled, or after initial compaction. In either 
case it is essential to have the seal coat hot to facilitate 
spreading. 

8. Rolling. 


The new specifications require the use of two rollers, a 
light tandem roller of about eight tons for initial compres- 
sion and 10-12 ton three wheel roller for final compression. 

The total weight and the width of tread of the rollers 
should be checked. The tread of the roller should be tested 
with a straight edge and the condition of the bearings of 
the roller noted, as a tread that is not true, and loose bear- 
ings will produce a wavy, uneven surface, 

When two rollers are used the final rolling should follow 
the initial rolling as closely as possible. The rolling should 
first proceed in a longitudinal direction followed by a diagonal 
rolling until compression is complete. Care should be ex- 
ercised in reversing the direction of the roller; as a sudden 
reversal tends to displace the surface and cause a wave. 


The rolling should continue until final compression is ob- 
tained and at a rate not exceeding 150 sq. yds. per hour. 

9. Compression around Structures in Road. 

Where structures such as manholes occur in the road, the 
sides shall be painted with a light asphaltic oil and the 
compression around the structure shall be obtained by hand— 
tamping with hot smoothing irons, care being taken to pre- 
vent burning the mixture. 

10. Making Joints. 

Joints may be made by running over the edge of the mix- 
ture and sealing it. It is then cut back to a point where the 
compacted surface is of proper depth and so as to present 
a, granular surface. On resuming work the hot mix is com- 
pacted against this clean granular surface and finished off with 
hot smoothing irons if necessary. 


A Rope-Joint as used in sheet asphalt is made by laying 


-e, rope across the road in the loose mix and rolling over it. 


It is then pulled out of the mix. 
11. Finishing the Surface. 
(a) A close surface, as sheet asphalt or Topeka is finished 
by sweeping Fortland Cement or limestone dust into 
the surface. 
(b) An Open Surface, one in which stone predominates, 
is finished with a seal coat of asphalt cement mixed with 
either sand, or sand and screenings. 
(c) The seal coat is either 
1. A mixed Coat prepared in. the. mixer at the plant, 
and spread and rolled into the surface course, or 
2. A Flush Coat of asphalt cement flushed over the 
'gurface course before final compression. It is worked 
into the surface by the-use of squeegees and covered 
over with screenings before final rolling. - 




















Bituminous Specifications and Laboratory Control 


By E. E. Srroun, Construction Engineer, N. C. State Highway Commission. 


Bituminous mixtures ordinarily prepared at a Mixing or 
Paving Plant, are laid on a prepared Base Course of Port- 
land Cement Concrete, Broken Stone, or Gravel. 


They are usually spread to a thickness of from two (2) to 
three (3) inches and compacted by means of a power-roller 
weighing from five (5) to twelve (12) tons, depending on 
the type of roller used. After compaction, if the surface 
of the pavement has an open texture, a Seal Coat of some 
sort is applied, while if it has a closed surface, a thin 
covering of Portland Cement or Limestone Dust is applied 
to give it a finished appearance. 


From the engineer’s standpoint, the work is divided into 
four classes, namely: 


SPECIFICATIONS, OR TYPES OF MIXTURE 
LABORATORY CONTROL OF PAVING MIXTURE 
PLANT CONTROL OF PAVING MIXTURE 
Roap CONTROL, OR ROAD CONSTRUCTION 


The balance of this paper will be devoted to discussing 
the different Types, or Specifications, their outstanding char- 
acteristics, and the Laboratory Control of their provisions. ' 


Since Asphaltic, or Bituminous Paving Mixtures have 
different characteristics, depending on’ the size and grada- 
tion of their respective mineral aggregates, it is best to 
divide them into five classes, according to these character- 
istics, and considering only the Specifications under which 
we are working at the present time in this State. 


1. Coarse Graded Aggregate Bituminous Concrete, in which 
the mineral aggregate consists of a combination of coarse 
and fine aggregates so proportioned that the coarse predomi- 
nates, and the fine serves as a void-filling medium. 


2. Fine Graded Aggregate Bituminous Concrete, in which 
the mineral aggregate consists of small sized broken stone 
and sand so proportioned that the sand greatly predomi- 
nates over the stone, and thus separates the larger particles 
from each other. 


3. Sheet Asphalt Pavement, which consists of a bituminous 
concrete Binder Course of Sand and Stone, and a carefully 
graded mineral aggregate of Sand and Filler which is mixed 
with Asphalt Cement in such proportions as to produce a 
very dense surface mixture. 


4. Rock Asphalt Surface. Course, which is a natural bitu- 
minous sandstone suitably prepared by crushing for spread- 
ing and rolling similar to Sheet Asphalt Surface Course. 
It differs from the latter mixture in that it is laid cold, 
and does not require a Mixing Plan. 


5. Bituminous Macadam, Penetration Method. This sur- 
face course rightly does not come in this group, but will be 
included for purposes of classification of all our Types. Ac- 
cording to the definition of the American Society of Civil 
Engineers, a Bituminous Macadam Surface Course “is one 
having a wearing course of macadam with the interstices 
filed by penetration methods with a bitumjnous binder.” 


Foundations 


Before taking up the detailed study of each of these Speci- 
fications, it may be well to consider foundations, briefly. 
While several different types have been utilized, for asphal- 
tic surface mixtures, the only one which we need consider 
is Portland Cement Concrete. Without going into detailed 
discussion of Specifications for this foundation, we shall 
take up the importance of a good foundation. 


In the past, it seems to have been the mistaken idea of 
some Engineers that the Base Course is of secondary impor- 
tance, but failure of the Wearing Surface proper, due to the 
collapse of the foundation caused by faulty drainage or 
faulty construction, have shown us their mistake. We cannot 
exercise too much care in this part of the work, and in 
fact, we are possibly safe in saying that no Asphalt pave- 
ment is stronger than any weak spots in its foundation. 


In other words, if we are to have a 1:3:6 mix on our base, 
then by all means let us get it. Let us have our full depth 
and have the Header Curbs of the proper height. 


It has been found the best practice to have-the Base Course 
slightly roughened, so that the Wearing Surface will be less 
likely to slip due to not having the proper bond with the Base. 


Taking up the types of Asphaltic Wearing Surface Courses 
in their numerical order as given above, we have: 


Coarse Graded Aggregate Bituminous Concrete 


The chief characteristic of a bituminous mixture of this 
type is that it is composed of mineral aggregate consisting 
of broken stone ranging in size from 114” to 14”, and sand 
and mineral filler all to pass a 14” Sieve. 


The stone is to be of good quality, having a coefficient of 
wear of not less than eight (8), and to be of fairly good 
gradation. This latter quality is particularly necessary in 
order to allow the maximum amount of interlocking of the 
coarser particles under compaction and in this manner have 
the minimum percentage of voids in our finished pavement. 
It is not considered necessary that the fine aggregate be of 
a standard sheet asphalt grading, in that this type derives its 
mechanical stability from the interlocking of the coarse aggre- 
gate particles embedded in the bituminous mortar which 
completely fills all voids in the coarse aggregate. It is essen- 
tial, however, that the sand be of good quality, of sharp 
angular shape, and clean. 


In mixtures of this type, Filler is sometimes added to give 
additional density and toughness to the pavement, but in 
most cases, stone screenings are used as an intermediate 
aggregate, which contains a certain amount of stone dust 
which makes an excellent filler. When the proportions are 
properly cared for, this type gives a very good, dense, pave- 
ment in that we have a regular gradation from maximum 
sized to minimum sized particles. 


In this pavement, due to the large aggregate, the surface 
after compression presents an open texture, and usually a 
seal-coat of either mixed sand and asphalt cement, or a flush 
seal-coat of asphalt cement with a mineral covering, is applied 
to close all surface voids. 


The penetration requirements on the Asphaltic Cement 
for this type depend on the climate, and for this section of 
the country it should preferably be between fifty and sixty, 
with fifty-five possibly being the best point. 


It may be well to state that Refined Tars have been used 
in mixtures of this sort,-but have not been found generally 
successful, due to their marked susceptibility to changes 
in temperature. That is, in cold weather they have a 
tendency to check or crack, and in warm weather to become 
extremely soft, both of which faults are quite detrimental 
to the success of any pavement. 


Fairly representative formulae for this specification follow: 


5 Ne 6.5% or ASG: 6.0% 
Sand 29.5 Sand 18.0 
Filler 4.0 Screenings 20.4 
stone 60.0 Stone 56.0 
100.0% 100.0% 


The voids in the mineral aggregate in the above mixture 
would be about 16-18%, depending of course on the grading 
of the respective aggregates; while the voids in the finished 
pavement should be not more than 2-4%. 


Fine Graded Aggregate Bituminous Concrete 


In a mixture of this type, due to the preponderance of fine 
aggregate, the stability depends on the grading of the fine 
aggregate. 


The stone particles, which range in size from % inch to the 
No. 10 mesh, add nothing to the stability, as they are practi- 
cally in suspension in the bituminous mortar. The reason for 
this is that if sufficient of the stone were introduced into the 
pavement to allow for interlocking, the one-sized coarse 
aggregate would cause it to be very unstable, and we would 
have a wearing surface that would be liable to push and 
become wavy. They do, however, in a sense, add to the dens- 
ity of the mixture and also to the cheapness of the pavement. 
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From this it easily can be seen that in this type, it is neces- 
sary to obtain a well-graded fine aggregate. Engineers of 
other States and municipalities have discovered that. failure 
of pavements of this kind under their supervision can be 
traced to disregard of this point. Filler is usually added to 
the mixture to give it added toughness and density up to 
a point where it will not interfere with the workability of 
the mixture on the road. 

There has been a tendency in the past few years to increase 
the size of the stone to % inch, and increase the percentage 
of stone accordingly. This adds considerably to the stability 
of the mixture, in that we have an interlocking of a fairly 
well graded coarse aggregate in connection with a very well 
graded fine aggregate. This is called a Modified Topeka, 
and compares favorably with our new specification. 

Requirements for the penetration of Asphaltic Cement 
usually range from 45-65, with 50 being a good working 
point in this section of the country. 


A representative formula for this type would be: 





Be (Ci 9.0% 
Filler 8.0 
Sand 48.0 
Stone 35.0 
100.0% 


The mineral aggregate in the formula given above, consid- 
ering it to have a fairly good grading, would contain about 
20% voids, while the compacted surface coarse should contain 
not more than 2-3% voids after final compression. 


Sheet Asphalt Wearing Surface 


A pavement of this type consists of a binder course composed 
of broken stone and Asphaltic Cement, or broken stone, sand, 
and Asphalt Cement, and a Wearing Surface composed of a 
well graded sand, mineral filler and Asphalt Cement. 

The Binder Course is used to true up inequalities in the 
Base Course and to prevent pushing and slipping of the Wear- 
ing Surface proper. ‘The only type which we need to 
discuss here is the latter, or ‘“‘close’”’ Binder, which is composed 
of about 5% Asphalt Cement, 25% sand, and 70% stone, and 
is laid on the prepared Base Course to a finished depth_ of 
approximately one and one-halt inches (1147). It is not 
considered desirable to have this course entirely closed, with 
no surface voids, as this would defeat the very purpose of 
the Binder course. 

The sand for the Wearing Surface should consist of clean, 
sharp grains, free from dirt or clay, and to conform as closely 
as possible to the following grading as a standard: 


Passing a No. 10 mesh sieve.........------- 23% 
Passing a No. 40 mesh Sieve..-......... 48% 
Passing a No. 80 mesh Sieve?....-.:.+...-.. 34% 


Since we add a mineral filler to our aggregate which con- 
tains a large amount of No. 200 mesh material, and which is 
more suitable as a filler than No. 200 mesh sand grains, this 
part of the sand is considered undesirable. Since sands nearly 
conforming to the above gradation are scarce, it is often 
necessary to combine two or more sands in order to obtain a 
grading which complies with the requirements. 

The Filler should be either a pulverized limestone or a 
Portland Cement, and is introduced into the mixture to give 
it added density and toughness, and render it more imper- 
vious to moisture, due to its void-filling capacity. An ordi- 
nary heavy-traffic Surface Course mixture will contain from 
12% to 18% mineral filler, of which usually 65-90% is 
No. 200 mesh material. E 

The stability and wearing qualities of a Sheet Asphalt 
pavement is dependent first upon the gradation of the min- 
eral aggregate, and second, on the consistency and proper 
proportion of Asphalt Cement. The density usually required 
‘for the Wearing Surface course should be not less than 2.20, 
which allows for about 4% of voids in the compressed 
pavement. 

The penetration requirements for Asphaltic Cement for 
this type range from 40-55, depending on climatic and traffic 
conditions. Usually no change in the penetration is made 
for the Binder Course. 

A typical Wearing Surface course formula would be: 





A Oe Eire 10.5% 

illerteee- 14.5 

pee NOS WR ee (Gy5) 
100.0% 


The voids in the mineral aggregate would be from 23% 
to 26% depending on the sand grading, while the voids in 


the finished pavement should be as low as 1%, and not 
more than 4%. 


Rock Asphalt 


Specifications for this type usually call for grading require- 
ments in the mineral aggregate and for the per cent of 
bitumen present in the mixture as laid. ‘The material is 
usually prepared at the quarry, and spread and raked while 
cold. In general, such pavements resemble Sheet Asphalt, 
but as can readily be seen, the grading and bitumen content 
are less apt to be uniform in the Rock Asphalt, and therefore 
not as stable. At times it is necessary to add an Asphaltic 
Cement to the mixture in order to obtain one which contains 
sufficient bitumen to meet requirements. The general meth- 
ods for construction are the same as for Sheet Asphalt, 
except that it is laid cold, and preferably at a temperature 
above 70° F. 


Bituminous Macadam Surface Course (Penetration Method) 


This pavement consists of a bottom course of broken stone 
of good quality, having a maximum size of 214 inches, and 
is usually spread to a depth of four inches. After spreading, 
it is rolled until the maximum mechanical bond is obtained; 
care being taken that the stone is not crushed under the 
roller; after which a bituminous Binder is applied. Imme- 
diately following this application, intermediate sized stone 
is spread over the surface so as to fill all surface voids, and 
rolled; after which a seal-coat of bituminous material is 
applied, and a mineral covering is spread over the entire 
surface. Rolling ig then resumed until the maximum com- 
pression is obtained. ; 

The main points to watch in this construction, are, first, 
that segregation of coarse and fine stone particles does not 
occur; second, that a uniform application of the Bituminous 
material is made; and third, that the rolling is carried on 
in a careful and competent manner. 

The penetration of the Asphaltic Cement usually ranges 
from 80 to 110, although it is used considerably harder in 
particularly warm climates. 

Refined Tars are also used in this work, as a bituminous 
binder, but are considered inferior to Asphalt Cements. 


Maintenance 


It may be well to consider briefly at this point the mainten- 
nance of any of the above types: - 

In the Bituminous Concrete Surface Course cracks are 
quite unlikely to appear, except when there are contraction 
cracks in the foundation proper. Hven then under warm 
weather traffic, the cracks may become closed without any 
serious defect resulting therefrom. Should the Seal-coat 
used on this type become worn, this can be repaired ‘by using 
the same method as originally used. That is, by using an 
Asphelt Cement, or an Asphalt cut back with naphtha, and 
a mineral covering. This can be done to large and small 
areas at a relatively small cost. Where holes do appear in 
the Surface Course, the defective portion should be cut back 
to the full depth and replaced with the same material as 
used originally, if available. However, should this be impos- 
sible, the cold patch methods may be used with fairly good 
results. 

In the Sheet types of pavement, which are apt to develop 
cracks due to contraction, or the use of too hard an Asphalt 
Cement, such defects may not be serious, and may be left 
without attention until the edges have worn away, when it 
should be cut back and replaced with fresh material. Rock 
Asphalt is also used in some sections for making repairs to 
this type of pavement. 

In case that any type of pavement is subject to waves, 
or pushing as it is commonly called, the trouble is due to a 
faulty mixture, the use of too much Asphaltic Cement, or 
to the use of an Asphalt Cement having an excessively high 
penetration. 'This defect can be remedied only by taking 
up the whole area so affected. 


Laboratory Control 


The fulfilling of Specifications is so closely connected with 
efficient laboratory control, that it is thought advisable to 
discuss it in connection with the study of the Specifications. 

Efficient laboratory control on bituminous construction is 
important in that it serves as an absolutely accurate check 
on the more or less accurate work of the inspector in the 
fiell. In other words, the testing and proportioning of the 
man in the field, while they may be done with the utmost 
eare, are still subject to error due to conditions and enyviron- 


(Continued on next page) 











School for Inspectors on Asphalt Work 


(Continued from page 3) 


The supervision of the mixtures will be entirely under 
the control of the Division of Tests and Investigations. 
Daily records will be forwarded by the inspector on the 
plant and on the road to that office for tabulation and 
checking. The usual daily samples will be forwarded 
to the testing laboratory for analysis and a close check 
will be kept on all field operations. 


The field supervision will be in charge of two construc- 
tion engineers who will devote their entire time to 
perfecting the organization of each project carrying on 
this type of construction and they will be in close touch 
with all details governing the mixing and placing of 
the surface course. 

These men will coordinate their work with the bitu- 
minous laboratory which will check test all samples 
tested by the field men and they will also be kept 
informed relative to the detail records kept daily in the 
Division office so that changes can be made quickly when 
necessary and the best work -possible be secured. 

The field supervision will be in charge of Mr. E. E. 
Strohm and Mr. E. R. Olbrich and the laboratory work 
is carried on under Mr. R. L. Oberholser. 
also are acting as instructors in the course being given 
and are thereby enabled to follow the progress of each 
student from the beginning. This will enable the inspec- 
tors who finish the course to be placed where they can 
function most efficiently. 

The greater advantages of a course of this kind are 
that the men will be available when needed and an oppor- 
tunity is provided to select the men who are capable of 


These men 


assuming the responsibility for this work when the prop- 
er supervision is maintained. The men are taken both 
with and without previous experience and are taught the 
methods and care in the work which will be required to 
maintain the high standard set for State Highway work. 
The supervisors, on the other hand, will not be hampered 
in the work for which they are held directly. responsible 
by having to labor with the inspector who has been edu- 
cated in methods other than those considered suitable 
by this department and cannot see the reason or import- 


‘ance of some of the details in the manipulation of bitumi- 


nous mixtures as required by this department. 

The plant and road inspectors will be held strictly 
responsible for the performance of all details of the speci- 
fications relating to the duties which are consigned to 
them and will not be allowed to make any changes unless 
The intent 


is to give intelligent inspection and to cooperate with 


authority is received from proper sources. 


the contractor to secure the best pavement which can be 
obtained under existing conditions. Reports are made 
from inspection of all parts of the construction and 
data are kept on record by the Division of Tests and 
Investigations regarding the progress made, the methods 
and materials used on each project and incidental sum- 
maries and comparisons of the different projects con- 
structing the same type of pavement, so that while the 
records of one particular project might seem to be ope- 
rated satisfactorily, a comparison with the records of 
another. project operating under identical conditions 
might lead to an improvement being made. 


Bituminous Specifications and Laboratory Control 
(Continued from page 11) 


ments. The well equipped Bituminous Laboratory, further- 
more, has more and usually better testing equipment which, 
in the hands of experienced operators, make it an excellent 
court of final resort on work of this kind. 

At the beginning of the work, the Inspector will submit 
preliminary samples of all materials, on which the Labora- 
tory passes as to suitability, and the latter sets the formulae, 
which may arise, for the various mixtures, thus setting 
the field man right at the start of the work: 

The control of proportioning in the field depends on the 
men that the Contractor employs and upon the calibre of 
the Inspector himself. The Laboratory knows no favorite, 
and in case the proportions are not within the limits set 
by the Engineer, the Inspeetor is immediately notified of 
his shortcomings and instructed as to how they may be 
remedied. Under our new Instructions, the Plant Inspector 
submits daily samples of the completed mixtures and of 
the Asphaltic Cement used, while the Road Inspector cuts 
from the finished pavement a sample for a density determi- 
nation. Tnese are properly identified by set forms as to 
location, et cetera, so as to avoid error. These samples are 
to be sent in to the Laboratory at the end of the day’s 
work, so that they will reach their destination the next 
day, and that tests can be made by experienced men on 
that day. In case of error, the Inspector can then be noti- 
fied of this by wire, so that only one day’s time has elapsed 
since the time of error until correction is made. This is 
the closest possible check and insures absolute accuracy 
in all details of proportioning. 

In the case of Asphaltic Cement, the Inspector in the field 
makes his test on the same sample that he submits to the 
Laboratory, at the same time noting his penetration on his 


report. This system takes care of the Asphalt Cement, as 
regards consistency, each day. ‘ 

. The Extraction Test on Bituminous Concrete and Sheet 
Asphalt Wearing Surface will show exactly the per cent of 
Asphalt, Filler, Sand and Stone in the mixture produced at 
the plant and the grading of the different aggregates. This 
in itself is a check on the proportioning and on the Inspector’s 
daily testing work, and shows whether or not the materials 
‘used are consistent with the submitted samples. 

From the Road Sample of compressed pavement, the Labora- 
tory will determine the density of the completed pavement. 
This test will show whether or not the maximum compression 
has been obtained, or if it has, if the mixture can be improved 
upon to give a smaller percentage of voids. It is even possi- 
ble by laboratory test to determine the effect of excessive 
heat on the Asphaltic Cement, by extracting the bitumen, 
penetrating it and running a ductility determination on it, 
which will show whether the Asphalt has been injured by 


hardening, due to the exposure to excessively high tempera- 


tures. 

The two most important qualifications of an Asphalt 
Pavement are Density and Stability. Through Density the 
pavement is rendered waterproof, thereby prolonging the life 
of the pavement by preventing absorption, which will rot 
the bitumen in time; and by the firm retention of all of the 
smaller particles of aggregate in the mixture under traffic. 

Through Stability, the pavement is made less liable to 
displacement in a manner known as pushing or waving, which 
movement is indicative of the fact that the pavement, as 
a structure, is a failure. ; 

These two major points are assured with competent labora- 
tory control and inspection, 
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“H S” denotes any type of hard surfaced road. 














STATUS OF FEDERAL AID WORK IN NORTH CAROLINA | 


Projects Under Construction 


“@G”’ denotes any type of gravel, sand-clay, or topsoil road. 








(eee BEGUN 





New Hanover..... 


Sampson-Harnett.. 
































$ 21,089.23 | 10-12-19 
101,467.23 5-25-20 
5,441.75 S417 
64,705.05 7-26-19 
101,386.08 | 10-15-18 
199,872.19 P3'9290) 
246,838.20 7- 6-20 
69,453.50 5-20-20 
259,445.25 | 12-23-19 
234,841.39 7-12-20 
105,296.45 9-15-20 
305,225.54 7-23-20 
231,409.04 3-25-20 
150,081.11 6-18-20 
159,913.16 1-20-21 
66,605.38 | 12 9-20 
98,454.67 2-25-20 
332,308.83 3-19-21 
127,981.78 12 2-31 
192,993.57 9-25-20 
190,375.13 6-22-20 
82,653.12 jer 
259,240.38 9-10-20 
41,055.46 6- 6-21 
259,931.59 | 11-19-20 
107,928.75 | 11- 5-20 
111,931.05 6-10-20 
41,828.93 So 80% 
105,688.55 2-16-21 
153,899.13 | 11-22-21 
33,780.45 oan ot 
61,733.04 2-14-21 








CONTRACTOR 


County Commissioners 


County Commissioners 
County Commissioners 
County Commissioners 
County Commissioners 
T. H. Gill & Company—West Construction Co. 
T. H. Gill & Company—West Construction Co. 


P. R. Ashby 


T. H. Gill & Company—West Construction Co. 


C. W. Lacy 


O’Brien Construction Co.. 
P. R. Ashby—F. L. Grant, Inc. 
Allport & Alexander Construction Company 


Wright & Nave 

Porter & Boyd 

County Commissioners 
State Forces (Road) 


Boyle-Robertson Construction Co. 

Eagle Engineering Company 

Chandler & Ragland—Stearns Bros. 
Gibson Construction Company 

Gibson Construction Company 

J. T. Plott—J. E. Lane & Co. 

Lee J. Smith Construction Co. 

J. T. Plott—Atlantic Bridge Co. (Bridges) 
J. T. Plott—Hanford Bros. (Bridges). 


County Commissioners 


County Commissioners—Lee J. Smith (Bridges) 
J. A. Marrow—P. R- Ashby (Bridges) 


W.E. Graham 


County Commissioners—Lee J. Smith (Bridges) 
Chandler & Ragland—Hagedorn Const. Co.(Bridges) 





Projects Completed 
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CONTRACTOR 








APPROXIMATECOST] COMPLETED 
$ 59,224.90 9- 5-18 
33,141.74 | 12-17-19 
24,405.73 | . 12-17-19 
19,888.05 | 11- 1-19 
62,800.71 6-20-21 
68,175.45 4-15-21 
56,893.18 1-25-21 
26,727.98 | 11- 2-20 
19,017.83 8-20-19 - 
66,446.49 3-31-21 
32°759.36 | 11-11-19 
25,146.45 7-26-20 
25,911.04 3-15-20 © 
30,103.48 6-27-19 
290,179.36 8-19-21 
42,873.90 | 11- 1-20 
127,840.21 | 11-30-19 
101,537.51 | 10-20-20 
14,115.96 | 10--1-19 
53,945.73 4-23-21 
58,949.25 4— 8-21 
102,551.35 3-31-21 
70,174.88 | 10-24-19 
15,246.71 6- 8-21 
50,798.00 | 10- 8-21 
59,867.61 2-25-20 
115,075.57 | 12-15-19 
167,173.23 | 12-28-21 
46,809.92 9-17-20 
50,907.23 7— 6-21 
74,337.71 4— 9-21 
18,434.20} 12-11-20 
94,681.29 | 11-10-21 
80,922.15 9-10-20 
95,089.12 5-11-26 
51,377.43 4-20-21 
359,777.28 7-23-21 
162,689.83 4— 8-21 
60,620.51 | 10-30-20 
44,749.65 | 10- 4-20 
101,596.44 





12-31-20 


(Continued on next page) 








C. W. Requarth & Company 


State Convict Labor 

County Commissioners 
County Commissioners 
County Commissioners 
County Commissioners 


West Construction Company 


County Commissioners 
State Convict Labor 

County Commissioners 
County Commissioners 
County Commissioners 
County Commissioners 
County Commissioners 


Powell Paving and Construction Company 
Lovelady Township Forces 
W. W. Boxley & Company 


County Commissioners 
County Commissioners 
W.S. & L. A. Crawford 


County Commissioners—J. S. Stearns 


County Commissioners 
County Commissioners 
County Commissioners 


Roanoke Bridge and Iron Works, Inc. 


County Commissioners 


R. G. Lassiter & Company 


County Commissioners 
County Commissioners 
Bolton Construction Co. 


County Commissioners—J. S. Stearns 


County Commissioners 
County Commissioners 


Gibson Construction Company 

‘Simmons Construction Company 

T. W. Chandler—P. R. Ashby 

H. A. Wells-Asheville Const. Co.—Asheville Paving 


Company 
County Commissioners 


Virginia Contracting Company 
Porter & Peck—A. C. House 


County Commissioners 

















STATUS OF FEDERAL AID WORK IN NORTH CAROLINA---Continued i. 
___ Projects Completed (Continued) 











NO COUNTY LENGTH | TYPE | APPROXIMATE COST 
51 Guilford. oaetars 2.26 HS 87,603.12 
52 Cabarrus ore ee 8.986 G 162,399.61 
Ba a Wakes eee 6.811 HS 239,736.26 
55A* | Mecklenburg......| 6.008 HS 196,899.73 
55B 1 Mecklenburg......| 4.59 HS 188,445.18 
06" 2) Wonsybhigsse: \ araen 5. 868 G 47,709.31 
57 Rowalae.ec sone 6.75 G 72,549.27 
59 Columbus... smu 11.025 Gre 106,872.26 
62 Buncombe........ 3.43 HS 139,191.32 
63 Buncombe........ Bers, HS 167,933.55 
65 Pitt e tiptoe 9.57 G 99,181.06 
OF soil UBB Gare a oe ye 8.81 HS 384,126.08 
71 Durliamen.n... sales Osos HS 319,153.39 
TO a ATISON oa aaa G 70,470.89 
TAA eS EARLY oo ae ste 2.803 G 25,537.45 
(45 Bpotanly .. bien .chane 4,92 G 63,411.26 
7OP eAls Cabarrus Seen 153 HS 54,583.76 
edi Ruthertorde eer 2.206 HS 100,159.44 
(BA 4; RUD MOLL OTT. che cs cana: 9.64 G 88,230.71 
78B | Rutherford....... 10.26 G 71,056.48 
19* |. Cleveland.” vce 1.645 HS 67,063.64 
80A | Montgomery...... 16.6 G 226,516.20 
80B | Montgomery......| 11.07 G 65,145.02 
81 Pend erties ee ee: 26-1t G 273,439.45 
82 Davidson. . ..| 4.54 G 59,983.71 
844 | Burke-McDowell..| 8.33 G 128,193.76 
84B | McDowell........ 6.76 G 109,659.49 
S5F ir Daviewn cate ach 8.28 G 58,756.89 
91 Surrys.. <ceunere 10.68 G 113,805.84 
. 92 DUET 40... ere 10.83 G 133,141.03 
OSC A Less cre or ge amal: 4.53 G 18,240.64 
99A | Chatham..-...... 12.65 G 126,717.70 
100 AVeryir cs tegto tes 14. 00 HS 272,089.78 
10TACY Randolph) 24. 10.04 Coed 123,893.99 
105 FIORC.. cease ter aias 9.8 G 95,501.80 
107 MadisOntese™ gate 2.46 G 70,910.40 
109 Burke 216 pes, ae =| G 55,191.64 
111 Forsythe a6 aes, 12.22 G 94,447.10 
112 Caswell. ... 4ke«-4 11.93 G 147,065.71 
£14*> 4) Rowan, . 00% 2.543 HS 83,587.02 
116 Sane ae oa gira ge 199,614.80 
121 Stokes . oe ee el LOO G 108,519.62 
129 Richmond........ 17.28 G 77,507.48 


























COMPLETED 


CONTRACTOR 





9-27-20 
3-22-21 
8-23-20 
- 12-28-20 
8-13-21 
10-29-20 
4-22-21 
1-26-22 
S21 
9-20-21 


10-20-21 
4-20-21 
10-26-21 
3- 421 
8-20-20 
5- —21 
10-29-20 
9> 5-21 
8= o721 
S=,0-21 
10-30-20 
6-20-21 
10-25-21 
12g 
12-18-20 
S= o=21 
rosname Eoralh 
9-26-20 
6-27-21 
6-20-21 
10-29-21 
8-11-21 
11-3 21 
8-12-21 
10-25-21 
10-  -21 
5-21-21 
Solis lt 
11— 2-21 
o—l7—21 
1— 9-22 
1-14-22 
21 








*Final Settlement Made With Federal Government 


STATUS OF STATE AID WORK IN NORTH CAROLINA 


“H §” denotes any type hard surfaced road. 


Projects Under Construction 


County Commissioners 

Gibson Construction Co.—J. E. Lane 

R. G. Lassiter & Company 

Simmons Construction Company, Inc. 

Simmons Construction Co., Inc. 

C. B. Hester-Luten Bridge Company 

W. E. Graham—R. M. Hudson Company 

County Commissioners 

H. C. McCrary, Inc.—Asheville Construction Co. 

Allport & Alexander Construction Co.—H. C. Me- 
Crary, Inc.—Asheville Paving Company - 

Porter & Peck 

R. G. Lassiter—Atlantic Bridge Company 

State Forces 

Gibson Construction Co.—J. A. Kreis & Co. 

County Commissioners 

County Commissioners 

R. M. Hudson & Company 

E. T. Belote 

Ross Brothers. 

Ralph E. Oliver 

Noll! Construction Company 

County Commissioners 

Lee J. Smith Const. Co.—P. R. Ashby 

Porter & Boyd 

Heilig & Sherrill 

J. A. Kreis & Company 

J. A. Kreis & Company 





| W. E. Graham 


W. E. Graham—R. W. Curtis & Co. 

W. E. Graham—R. W. Curtis & Co. 

Gibson Construction Co. 

T. W. Chandler—State Forces (Bridges) 
Southern Dray Company 

8. L. Davis—J. A. Kreis & Co. (Bridges) 
Jameson Brothers—George, Hankins & George 
Southern Dray Company 

C. E. Teague 

C. B. Hester—Heilig & Sherrill 

J. M. Gregory—J. E. Lane & Co. (Bridges). 
R. M. Hudson & Company 

Cornell-Young Company 

Jameson Bros.—Rogers & Shumway (Bridges) 
Mulligan & Roach 





“G” denotes any type of gravel, sand clay, or topsoil road. 








CONTRACTOR 



































(Continued on next page) 





Battershill & Goode—Chandler & Ragland. 
O. F. Leighton—A. C. House 

Chandler & Ragland—Porter & Peck. 

C. W. Lacy—Porter & Peck. 


Chandler & Ragland—Southern Dray Co. 
C. W. Lacy—M. M. Jones. 

West Const. Co.—Union Paving Co. 

Je Mulligan Perel Paving & Cont Co. 
J. A. Kreis—Cornell-Young Co. 


Roanoke Bridge & Iron Works. 


C. G. Kershaw Const. Co.—Cornell. Young Co. 
C. W Lacy—Roanoke Bridg:> & Iron Works. 


NO. COUNTY LENGTH | TYPE |APPROXIMATE COST BEGUN 
160 iBesulortae a eae 10.56 HS $ 369,777.70 8-23-21 | W. T. Hadlow. 
114 Chowansecme: ee releLO O00 G 45 ,064.09 1— 4-22 
Lae MS INL 7s games we ot be 5.67 HS 124,736.97 10-31-21 
1395") Elalitax ... eee. caer Bridge 18,436.66 10-11-21 
15E 1. Hyde ls) oo eet eel ae, G 71 ,422.78 12-10-21 
155 Martin. Pitt... ... 20.00 G 98 176.65 1-12-22 | J. P. Dicus—P. R. Ashby. 
160 Franklin-W ake- | 
Nash.. pe ae eee: G | 53 ,(22.95 12-— 7-21 
175 Pasquotank. . teees 9.50 isto: | 217,405.72 4— 6-21 | County Commissioners. 
186 | EL rake aoe ee siodiEt. 9.57 HS | 260,816.60 9-20-21 | Cheatwood & Driscoll. 
191 Tyrell 6.91 G 57 ,934.41 1-20-22 
200-8 Cravens. ea 2.65 HS ; 115,688.21 8-00-21 | Eagle Engineering Co. 
218 phaser guess." 16.06 Coe 80,804.50 8- 4-21 | C. W. Lacy 
227 | Greene ..... 6.81 San 238 ,113.70 12-19-21 
280M Waynes es 10.01 Jesh 311,352.36 11-28-21 | Union Paving Company 
281 | Wayne cota cep IS EIGeS. 22,484.88 P. R. Ashby 
301 | Bladen 13.17 G 82,028 21 11-12-21 
325 9) Columbus.» <; 11°22 G 105,258.23 11- 3-21 
, 338 Cumberland—Samp- 
son eae en Bridge 26,233.99 10-28-21 
339 | Harnett-Cumb I’nd|....... Bridge 16,524.75 11-30-21 | Porter & Boyd 
375 | Pender. 15.56 G 72,522.92 11— 1-21 | A. W. McClay. 
376. | Pender... 7.64 G 94,757.85 11-11-21 
388 | Robeson. 3.35 HS 137.009.40 11-10-21 
389 | Roberson—Colum. .| 1.56 Gan 83,463.38 10-26-21 | L. A. Chitwood. 
411 Dahan ics a 5.81 HS) 211,574.92 9- 1-21 | Hutton Eng. & Const. Co. 














STATUS OF STATE AID WORK IN- NORTH CAROLINA = Cantinuca 





427 
454 


455 
456 
482 
501 
511 
525 
533 
630 
632 
638 
639 
655 
657 
700 
701 
710 
725 
750 
751 
780 
781 
783 
811 
823 
844 
845 


846 
855 
877 
878 
879 
910 
911 
920 
921 


930 
942 
950 
960 
961 
970 


500 


692 
722 


NO. 








436 | 











COUNTY 


Granville. ......:. 


Alamance....... -. 
Caswell. 

Davidson. . ne 
Guilford-Forsyth. : 
Gastonen oc ses 
(Gaston ok eee 


Mecklenburg. f ; ' 


Mecklenburg. . 
Alleghany........ 
Alleghany-Wilkes. . 


ea amet 49 
Burkes Aeon 
Cleveland. SE 
McDowell. . pte a 
MeDowell__-___—- 


McDowelleas=2 = 
Natehelieer 
Rutheriord=ss. 2. 
Rutherfordso4. ..6 





iatheriord ees. fee) ce 


Cherokee......... 
@herokeeses ose: 


HaywOodes=. 22 
Madison-Yancey ra 


Alamance........ 


{Sinton Mees ee ae 
@aldwell..202 5... 


*Reconstruction only. 





NO. 





113 
: 159 
211 
245 
263 
291 
409 


481 
483 
504 


622 
653 


782 
833 
856 
980 


COUNTY 


Chowan eens. 


Nast ae tees akon 
Graven wees cet. 
JOUES MI ee eee 
PomilicO ese ste. os 
Wit SOI. toteces woe 
Did HO Be so oe ee 
Drain ee alee 
AY CHK oh A ae ee eee 
Niet O er Fas 5 bv 
Allamances.. soc: 
Guilford. . ape 
(rich doce po per 
Mecklenburg. . 
na eset er ees 
Wilkes...... pee 
Henderson........ 


Mitchell. Aci 


Macon-Swain..... 































































































Projects Under Construction (Continued ) 
LENGTH | TYPE |APPROXIMATE COST BEGUN CONTRACTOR 
5.12 HS $ ° 159 097.62 12— 1-21 | R. G. Lassiter & Co. 
21.19 G 144,318.14 6-28-21 | C. G. 
4.29 HS 192,006.15 6-18-21 | Elliott, Sholes& Teer 
A AQ G 46 415.77 11-28-21 | J. F. Mulligan Const. Co.—P. R. Ashby. 
9.00 G 37 ,459 .07 — 7-22 | Crawford & Crawford—Nello Teer. 
6.64 HS 191 669.21 12— 8-21 | R. M. Hudson Company. 
13.10 G 32 ,627.10 12— 7-21 | W. M. Shook—Hanford Bros. 
14.8 G 74 192.58 12-12-21 | White & Simpson—C. B. Hester. 
10.24 HS 363,141.68 12-23-21 | Elliott & Sons & Boggs—Austin Bros. Bridge Co. 
10.59 HS 427,997.62 7-11-21 | Royer-Ferguson Const. Co. 
3.02 HS 98,392.36 10-12-21 | W. F. McCanless. 
9.5 HS 291 ,868.94 1—2-22 | Davis-Wilcox Const. Co. 
7.88 ints: 244,509.30 10-12-21 | Thompson-Caldwell Co. 
10.59 HS 387 448.42 1—-2-22 | R. M. Hudson Co.—Luten Bridge Co. 
1.57 Hes 62,027.68 12-21-21 | Speed-Parker Co.,Inc.—Luten Bridge Co. 
13.8 eG. 20,000 .00 12— 8-21 | State Forces. 
7.90 G 132,297.33 6-23-21 | W.E.Graham 
8.00 G 153,863.60 6-16-21 | W.E. Graham 
3.14 HS 142 687. 93 9— 8-21 | Pittman Const. Co. 2 
2.4 Cis 10, ,000.00 12-29-21 | County Commissioners. 
14.86 ey 93,054.48 9-15-21 | J. F. Mulligan Const. Co.—Lee J. Smith 
7.25 G 31,746.00 10- 4-21 | W. E. Graham 
18.00 G* 25,000.00 7-25-21 | J. F. Mulligan. 
14.50 (rt 30,000.00 7-25-21 | J. F. Mulligan. 
34.40 Ge 80,000.00 9-— 2-21 | Chandler & Ragland. 
6.0 HS 189 ,412.41 1-13-22 | Southern Dray Company. 
2.0 ES 81 ,234.01 1—2-22 | Southern Paving Co.—Z. B. Weathers & Son. 
1.80 HS 57,048.42 5-12-21 | Bolton Construction Co. 
(GAO G 132,177.93 9- 6-21 | J. W. Stapp Const. Co.—Praytor, Howton Wood 
Const. Co. F 
10.06 G 204,680.74 9-12-21 | Asheville Const. Co.—W. T. Taylor Const. Co. 
4.97 HS 174,393.78 9-12-21 | Fiske-Carter Construction Co. 
9.79 G 64,563.73 5-31-21 | Geer & Wilson 
6.55 G 50,913.50 9-22-21 | Michaux Const. Co.—Geer & Wilson. 
fae Bridge 5,737.38 1—9-22 | Austin Bros. Bridge Co. 
7.56 G 76,743.59 5-24-21 | Ross Bros.—W. T. Moore Conc. Prod. Co. 
10.33 G 84,475.38 10-25-21 | H. A. Wells—Southern Dray Co. 
4.8 G 54 ,875.81 1—9-22 | E. A. Wilson & Co.—W. T. Moore Conc. Prod. Co. . 
12.37 G 123,929.52 10-24-21 | Lee ie ie Const. Co.—W. T. Moore Cone. 
Pro ) 
12.90 G 130,522.00 10-15-21 | Lee J. Smith Const. Co., C. M. Dicus. 
0257 G 5,294.46 7-12-21 | O’Brien Construction Co. 
oO G 145,313.30 6-13-21 | Wright & Nave—O’Brien Const. Co. 
4.97 G 69,100.57 6— 6-21 | J. T. Plott—J. E. Lane & Co. 
4.77 G 58,340.59 12— 5-21 | J. T. Plott—J. E. Lane & Co. 
13.80 G 267,378.26 10-11-21 | R.H. Wright & Sons—O’Brien Const. Co. 
Projects Completed 
5.22 G 32,732.20 1-17-22 | W. W. Tuck & Son—A. M. Hazell, Connerate— 
Quist Const. Co 
2.28 HS 65 366.67 12-28-21 | Redmon Construction Co. 
7.00 Ga 12,000.00 1-18-22 | County Forces. 
Projects Under Contract 
LENGTH | TYPE |APPROXIMATE COST CONTRACTOR 
10.32 G 40 ,759.73 | Nello L. Teer—P. R. Ashby. 
11.22 G 89 942.43 | J. A. Kreis & Co. 
9.93 Hes 262 ,673.20 | Union Paving Company. 
WSs h8) HS 244,737.90 | Hyde & Baxter 
12.08 HS 289 324.20 | Union Paving Company. 
7.63 HS 203 493.18 | P. R. Ashby. 
0.5 HS 6 140.64 | J. P. Dicus. 
2.3 FES 83 ,921.97 | C. D. Riggshee. 
20 HS 252 ,925.15 | Union Paving Co.—P. R. Ashby. 
0.54 HS 19 989.75 | C. D. Riggsbee. 
Li es 1ebes 154 127.16 | Elliott-Sholes Company. 
70 HS 387 ,499.20 | Elhott-Sholes Company. 
10.85 HS 354 ,684.88 | Union Paving Company. 
8.84 HS 308 ,182.44 | Union Paving Co.—Luten Bridge Co. 
4.3 Hes 123 ,865.28 | Redmon Const. Co. 
5.97 HS 184,614.65 | Hyde & Baxter 
15.90 G 38 ,412.44 | S. L. Davis Const. Co.—Asheville Const. Co. 
4.0 H 239 005.80 | Porter & Boyd—L. J. Chandler & Co. 
17.9 G 344 ,161.29 | E. A. Wilson & Co.—Southern Dray Co. 





(Continued on next page) 





STATUS OF STATE AID WORK IN NORTH CAROLINE Continued| 






















































































Summary 
NUMBER OF PROJECTS MILEAGE APPROXIMATE TOTAL COST 
HS | G BRIDGE HS a HS te] | BRIDGE 
UNDER CONSTRUCTION 
Federal Aid Projects............ 5 26 1 30.38 | 285.12 I$ 901,972.52 |$3 ,290 573.63 |$ 332 308.83 
StatesAid@erojeciss a esraraee ners 24 39 5 151.22 | 399.54 || 5 049 411.11 | 3 224 489.42 89 ,417. 66 
Total Under Construction... 29 65 6 181.60 684.66 | 5,951 883.63 | 6,515 013.05 421 726.49 
UNDER CONTRACT pen x 
Construction not yet begun 
Federal :AidiProjecise : iiseiy.s coger cats Eee ls, ge ator ake ae Rey Gaal Oe lcs 5 ot SE OMe he Ooo Pere 
State Midwerojecisie weir ne cer 15 4 106.77.) 55.34 | 3,115 185! 40 513 ,275.89' | 
Total Under Contract...... 15 4 wea... 106-77 | 55.384 | 3,115 185.40 513 ,275.89 
COMPLETED ; 
Federal ‘Aid ‘Projects... ““iereat 26 55 3 122.05°| 477.68 | 4 039 583.81 | 4,107 985.75 309 ,637 .70 
State! Aah Projects ease eee 1 2 2.28 12<22 65 ,366.67 44 732.20 wR a aE: 
Total Completed ..<.....- =. 27 SMe 3 124.33 | 489.90 | 4,104 950.48 | 4,152 ,717.95 309 ,637 .70 
Total mileage of Hard Surface work under construction or contracted for... ... 288 .37 
Total mileage of Topsoil, Sand Clay or Gravel work under construction or ‘contracted for. 740 .0U 
Total mileage under constriction“or- contracted: Gor.j:. bison. cerca oe ea ne i 028.37 


Total 
Total 
Total 


Total 
Total 


cost of Hard Surface work under construction or contractea for... . 
cost of Topsoil, Sand Clay or Gravel work uncer construction or “contracted for. 
cost of Bridge work under construction or contracted for. 


Grand Total cost ‘of work under seonstructionmor: Contracted. tor, annem. enn nnn ee 


mileage of Hard Surface work completed. . 
mileage of Topsoil, Sand Clay or Gravel work completed. 


‘Total mileage of work completed... 


Total cost of Hard Surface work completed . 


Total cost of Topsoil, Sand Clay, or Gravel work completed. . 


Total cost of Bridge work completed .. 


Grand “Totalcotallwork scompietedsceet. Gee eee > ne 





Corrected to February 1, 1922 











4,104 ,950.48 
4152 717.95 
309 ,637..70 
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Ca ga a 
FIDELITY & DEPOSIT CO. 
OF MARYLAND 


a) —— 
| STANDARD ACCIDENT 






INSURANCE COMPANY 





insuring you prompt service and 
sympathetic treatment. 
We desire to announce our splendid 
facilities for taking care of your. 
bonds and liability insurance. We 
, can make arrangements to write 
; your contract bonds on the spot, 





| McPHERSON & BARNES 


: General Agents for North Carolina 
Rooms 403-405 Commercial National Bank Building 
RALEIGH, N. C. 
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PITTSBURGH 
TESTING 
LABORATORY 


Inspecting Engineers and Chemists 


Testing and inspection 
highway materials and 
construction, bituminous 


: 
; 
> 
é 
e 
* 
| | 


materials, cement, con- 
crete aggregates, brick, 
reinforcing steel, struc- 
tural steel, creosoted tim- 
ber, inspected and tested 
at point of manufacture 
prior to shipment. Plant 
inspection bituminous 
pavements. 


OFFICES AND LABORATORIES 


RALEIGH BIRMINGHAM SAN FRANCISCO 
PHILADELPHIA NEW ORLEANS LOS ANGELES 
EASTON MILWAUKEE CHICAGO 
NEW YORK LITTLE ROCK CLEVELAND 
BUFFALO DALLAS PITTSBURGH 
DETROIT ST. LOUIS CINCINNATI 








J. D. WILKINS 


MANUFACTURER AND 
DEALER 


IRON AND STEEL FOR 
BUILDINGS 


Tron Stairs 
Fire Escapes 
Metal Windows and Doors 
Steel Sash 
Steel Rolling Doors 
Reinforcing Bars 
Window Guards 


Fireproofing Spectalties 


CONTRACTORS’. 
EQUIPMENT 


Concrete Mixers 
Saw Rigs 
Derricks 


204-206 West Lee Street 
Crake bee NGS B OrReOseNe.G:, 


























ATLANTIC BRIDGE COMPANY 


Engineers and Contractors 
Steel and Concrete Bridges 


General Offices: 


Branch Office: 
ROANOKE, VA. 


CHARLOTTE, N. C. 




















Immediate Shipments 


CONCRETE SOUTHERN 
REINFORCING BARS ENGINEERING 
FROM OUR COMPANY 


Charlotte Warehouse 


CHARLEOITESN: GC: 
National Steel Lumber 


Lupton Steel Windows <a s 
Kinear Doors 
Coal Chutes 


Write for complete information 
Ornamental Iron Work and estimates 


STEEL BUILDING MATERIALS 


BRIDGES and BUILDINGS 
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GOOD MATERIAL 


BOR A 


GOOD ROAD 


ESSE IND PAE 


LEHIGH PORTLAND CEMENT 


has been used in the construction of 
some of the best highways in the 
country because of its 


Quality and the Service iat the 


LEHIGH PORTLAND CEMENT COMPANY 


ALLENTOWN, PA. 
RICHMOND, VA. 
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A RUSSELL ROAD MACHINE FOR EVERY NEED 


















Before deciding up- 
on a road machine let 


Russell Road 


us assist you by sug- Machines 
gesting what we con- have the 
sider best for your re- Largest 


quirements. We make 
this offer because we 
know that this is one 


Capacity; the 
Lowest Rate 


of your problems. The of Up-keep 
first thing to decide and are fully 
upon is whether you Guaranteed. 


want a machine for 
construction or main- 
tenance; for horse 
power or tractor 


Catalog and 
prices on request. 





power. 

For Construction 
buy the largest ma- 
chine for which power is available. 
The Russell Mogul with a 12-foot 
blade and a 25-horse power tractor 
will construct your roads most eco- 
nomieally. 

The Russell Reliance, with a 10- 
foot blade, ranks next to the Mogul. 
With this machine we suggest at 
least a 20-horse power tractor. 

The Russell Special is a combination machine 
for which you may use a 15-horse power tractor 
or 8 or 12 horses. It is equipped with an 8-foot 
blade and is often preferable over the Standard 
for use with animal power in stony or stumpy soil, 

The Russell Standard is an 8-horse machine and 
is, no doubt, the most popular machine for road 
construction with animal power. This machine 
may also be equipped with engine pole for those having a 
small 8 to 15-horse power gas tractor. It has a blade 7 ft. 3 in. 
long. 

For Maintenance the first thing to decide is whether you 
want a four-horse machine for two men, or a two-horse machine 
for one man. 

For those who are willing to put four horses and two men on 
the grader, the Russell Junior will do maintaining work more effectively than any other grader. This ma- 
chine has a 6-foot blade and may be used for light road construction as well as maintenance. 

The fussell Hi-Way Patrol grader is built especially for greatest efficiency in patrol and maintenance work 
with two horses and one man. It is lighter than the Junior and is equipped with a 6-foot blade. Blade js 
operated by worm and gear lift, giving the finest kind of adjustment. . 

The Russell Gem is the cheapest of the high-framed type machines. It is equipped with 5-foot, one-piece, 
reversible blade. The blade is operated by lever. It is a one-man, two-horse machine. 


coe ; 
E.F. CRAVEN, catunssono@menan Gl me 


STATE DISTRIBUTOR COMPLETE LINE OF MACHINES AND REPAIRS IN STOCK 
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“~TWORTH CARUL. 





Weare Distributors for Virginia, North 
and South Carolina for the Following 
New Equipment: 


Air Compressors, Locomotives, Street 
Cleaning tools and machines, Road pumps, 
Trench pumps, Steam pumps, Sand pumps, 
Steam, electric and gasoline hoists, Cranes 
ox all types, Fire apparatus, Asphalt tools, 
Motor trucks, Trailers, Pavers, Building 
Mixers, Light mixers, Concrete chute 
systems—complete, Mortar mixers, Saw 
rigs, Graders, Asphalt pumps and dis- 
tributors, Dump bodies, Conveyors, Ele- 
vators, Road Graders, Crushers, Scarifiers. 
fiers. 


We have a full line of used machinery 
a great deal of which is owned outright by 
us and has been fully rebuilt in our own 
shops in Norfolk. 


If you want anything in the way of used 
machines that must be about as good as 
new write us. 


At this time we have going through our 
shops, rebuilding, the following: 


Ten ton steam roller, Five ton tandem 
roller, One bag light mixer, 314 ton Kelly 
Truck, Monarch Tractor, Three hoisting 
engines, Two air compressors, Pipe thread- 


ing machine, 44 ins. engine lathe, 5 ton Alco 
Truck, 5 drill presses, No. 3. Keystone 
shovel, one paving mixer, etc., etc., etc. 


We have a full line of slightly used plants 
on which we can save you money. 


Let us have your inquiries. 


We have a number of good pieces of 
plant that we will rent to responsible 
people. 

This will save you buying equipment 
for the small contracts. 


We have to rent now: No. 3 Keytone 
Hoisting engine D. C. 7 x 10, D. D. with 
boiler. Ten ton steam roller, Five ton 
tandem roller, 30 h. p. crawler type tractor, 
Thew Steam shovel, Two small air com- 
pressors with gasoline engines, Air com- 
pressor with electric motor, 21-S Mixer 
with boiler, engine, sideloader and tank, 
One-bag gasoline mixer loader and tank, 
1250 yard Asphalt plant-complete. 


All above plant is our own property and 
fully guaranteed. 


Write us for terms. 


We can use a few good sub-agents in the larger towns in all three 
states. If you visit contractors and can sell machinery we can 
put you in position to make some good extra money. 


Sixteen years in business — our 
customers our references 


PEWTER F. HOBBS, INC. 


NORFOLK, VA. 


Offices and show rooms 
113-115 East Twelfth St. 


Private Telephone Exchange 
23908 835-837 West 38th. St. 


Machine shops 
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Permanent ( (ONCE tea Le 
Solves the Road Problem 


The concrete road is gaining in favor in all parts of the United States. 
Whether laid in North or South, East or West, in all varieties of climate 
and under widely varying conditions, the concrete road is meeting with 
success and is solving the problem of securing a roadway at reasonable cost 


that will stand up under modern traffic conditions. 


Public approval and appreciation of the concrete road is based upon practical 
observation as to its extreme utility, reasonable first cost and the almost 


negligible outlay required for maintenance. 
The most important question in road building today is that of maintenance. 


The one aim and desire of road officials and engineers has been to find a 


material, the use of which would keep maintenance charges at a minimum. 


In Bellefontaine, Ohio, the maintenance cost of a concrete road put down 20 


years ago has averaged only one-fourth of a cent per square yard per year. 


In Wayne County, Michigan, the maintenance on 60 miles of concrete road 
laid 1909 to 1912 was less than one-sixth of a cent per square yard for three 


years. 
Concrete, therefore, completely ‘answers the maintenance question. 


And this combined with reasonable first cost makes it the ideal material for 
a modern road to meet modern conditions. 


CLINCHFIELD PORTLAND GEMENT CORP. 


Office and Mills: KINGSPORT, TENN, 
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for pumping water 
ox to the mixer 
and watering 

down the 


road. 
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4-yard bucket. 
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Here’s Where they are Located: 


B.S.Gillespie- COU Eyes 


e<, °#Fairfax County, Va. 
Tinsley Const. Co. wi rfax County, 


y 


feooanoke, Va 
D.K. Link; Supvr 
Floyd Co. Va. VIRGI NI A ys TL. Johnson- Supyr. 


wi King William Co. Va. 


A.H.Morris- pile Pocrs Perea E.Snell- Spl Comn 


Carroll Co. Charlotte Co. Va. 


J.W. Slate- Chz. \ P. H. Darden- Chairynan 


Stokes Co.N.C: © <— SAN Washington Co.N.C. 
aoe Estes- oes ze ZN 
ae eee NORTH CAROLINA 


a G. D. Davis- Supt. 


ee Cumberland CoNC. 
i J.B. Pettway -Chzn. 


This 1s what they say: 0<5;° — ‘Onslow CONC 


“We believe the HOLT “CATERPILLAR” Tractor to be the best 
possible method for building and maintaining Roads.” 
We believe the HOLT “CATERPILLAR” Tractor to be at cheap- 
est possible method for building and maintaining Roads.” 
We believe the HOLT “CATERPILLAR ” Tractor will give the best 
possible satisfaction in building and maintaining Roads.” 
There’s lots of ‘‘ history ’’ connected with this: 
Fairfax County bought their first. “‘ five’? sometime ago and have 
added a “‘ten.” | 
After the first purchase additional “CATERPILLARS” have been 
added by Charlotte and Floyd Counties, Virginia, and Washington, 
Cumberland and Rockingham Counties, North Carolina. © 
This tells the whole story! 


ae Se it UM a | jie Eee 
THERE’S BUT ONE CATERPILE HOLT BUILDS IT 


Have you placed an order for yours? If not communicate with 


TRACTOR & MACHINERY SALES COMEANY 
1631 WEST BROAD STREET, RICHMOND, VA. 
THE AUSTIN.WESTERN ROAD MACHINERY CO. 


THE HOLT MANUFACTURING COMPANY 
BAKER-MANEY WHEELER 
































































Fort Fisher Highway, New 
Hanover Co., N. C. Treated 
with “Tarvia-B” 1015-17- 
18-190 and “Tarvia-A” in 
gro. 






Hanover -Co., 
“ Tarvia’- A” - 1015, 
“Tarvia-B” 1917. 


“The Best Investment 


The Board Ever Made” 


Mr. Addison Hewlett, Chairman of the Board 
of Commissioners of New Hanover County, 


IND GS writes-uncccraate of July 25,1921: 


“We have been using Tarvia for 
surface treating the macadam roads 
of New Hanover County for the 
past six years, and we find this treat- 
ment satisfactory in every respect. 


“Before we started the use of Tar- 
via we had great difficulty in main- 
taining our roads,as they became 
very dusty in dry weather and 
washed away in wet weather, leav- 
ing our road surface full of holes and ruts. Since using 
Tarvia the surface of the roads has been well protected in 
all kinds of weather, and today our roads have smooth, 
hard surfaces and our maintenance problem has been 
very easily solved. The Tarvia treatment is very in- 
expensive. 















































“It is unquestionably the best investment the Board 
of Commissioners has ever made and the Commis- 
sioners would not consider for a moment discontinuing 
Tarvia on our roads.” 


Above is Wrightsville Turnpike, New 
N. C.* Treated with - 
‘and with 


For Road Construction 
Repair and Maintenance 









Another view of 
Fort Fisher 
Highway. 







Additional comments on ‘Tarvia are made 
by R.. A. Burnett, County Superintendent 
of Roads: 


“Tarvia treatments are given to 
some of our roads every year while 
other roads, such as the Wrights- 
ville Turnpike, have lasted as long 
as three years before requiring an- 
other treatment. 


“These treatments have cost us 
in the neighborhood of $300 per 
mile per year and have proved to 
be the best, easiest and cheapest 
method of maintaining our roads. We have always had 
the best of co-operation from your engineers . . . 


“We feel that we have a finer system of roads than 
any other county in the State.” 

No matter what your road problems may 
be—new construction, maintenance, or repairs 
—there is a grade of Tarvia made especially 
for the purpose. 


Write for free illustrated booklet describing the various uses of Tarvia 












36th and Grey’s 
Ferry Avenue 


The Concanes 






Branches in All 
Leading Cities 


PHILADELPHIA, PA. 
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PURE IRON LASTS 
LIKE THIS 


Pure iron nails from coffin of soldier buried at Fort St. Clair, Ohio, 
U.S.A. After being 100 years in the ground, they are practically 
undamaged by rust. Analysis shows them to be 99.83% pure iron, 








containing only the merest traces of carbon, copper and sulphur. 


- 











The Engineer of the Atlanta Terminal Company says that the Armco Culvert pictured 
here is in such good condition today that it ought to last several times the ten year period 
during which it has already withstood the acid wate-s which go thru it in the Railroad 
yards, as well as the pounding of the 450,000 heavy trains which have gone over it. 


AMERICAN 





THE DIXIE CULVERT AND METAL COMPANY 


Little Rock-akele ATLANTA, GA. Backsorvilleteie 





J. GRANVILLE BALDWIN, W.H. McNEILL, 
Charlotte, N. C. , Lakeview, N. Cc 




















NORTH STATE CULVERT 
and MACHINERY COMPANY 


217 Lewis Street 
TELEPHONE 2933 


Postof fice Box 166 
Greensboro, North Carolina 


GENERAL LINE OF ROAD BUILDING 
MACHINERY, CONTRACTORS’ EQUIP- 
MENT AND CULVERTS. A NEW 
NORTH STATE .FIRM BUT OLD IN 
EXPERIENCE IN SUPPLYING WHAT 
YOU WANT. 


LET US KNOW YOUR WANTS 

















ORTH VCAROLINA IGHWAY DULLETIN 
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Fourth Year of the MultiFoote Paver 


Foote perfected and brought out the first road paver with 
full-length caterpillar type traction in 1919. 





Like most notable paving mixer improvements that have 
been pioneered by Foote, the MultiFoote was an idea developed 
on the job—in watching and studying the operation of many 
Foote Pavers built before it. 


The MultiFoote traction lays its own planking. It saves 
all delays in moving. It steeers by power, turns in its own 
length. It has less ground pressure than the average walking 
man and travels easily over the softest sub-grade. Paving con- 
tractors were quick to appreciate these important advantages— 
the MultiFoote was an assured success from the start. In less 
than two years the MultiFoote traction almost entirely re- 
placed the old wheel type traction. 


For these reasons the Foote plant—undoubtedly the largest 
factory manufacturing paving mixers exclusively—has for 
more than two years and will during 1922 be devoted entirely 
to the production of the two sizes of MuliFoote Pavers. 


General Southern Agent 


Bur ton Franklin, Chattanooga, Tenn. 





NORTH CAROLINA AGENT 


Eo EGR AN ee 


GREENSBORO 


Made by THE FOOTE CO. INC., NUNDA, N. Y. 
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Georgia and her State Highway Department 
are to be congratulated on adding to the perma- 
nent highways of the state so magnificient a struc- 
ture as this huge Slag concrete bridge that spans 
the Oconee river near Mt. Vernon, Ga. 


No finer tribute to Slag, or to the service fur- 
nished by Slag Headquarters, can be found than 
the accompanying letter (dated Nov. 12, 1921) 
from the President of the Dawkins Construction 
Co.—builders of the Oconee bridge. 


‘‘Our hats are off to Ensley Basic Slag because 
it was there when we needed it in the construction 
of the longest Federal Aid Bridge in the entire 
Highth Federal District (comprising the six South- 
eastern states.) When we started this work price 
and quality were the deciding factors, and we 
placed our business with you after making careful 
tests of the quality of your product. Slag had 
not been approved for concrete roadways then and 
the Federal and State engineers had to be shown. 


ATLANTA 





“Norts Carortina HicHway BULLETIN 


Oconee River Bridge (Fed. Aid Pro. No.8) opened to traffic Oct. 21, 1921. Built by C. T. Dawkins 
Construction Co., (Jacksonville, Fla.) from designs by Garrett & Slack, 
consulting engineers (Montgomery, Ala.) 


The longest and largest bridge 
In the Eighth Federal District 


was built with 


"ENSLEY & ALA CITY G 


FABIE SLA 


CRUSHED ®& SCREENED 


After these tests, Slag was approved and has been 
used right on. 

‘‘When conditions changed, so that service took 
the place of price in importance, we kept right on 
doing business with you. 

‘“‘This job took 4000 tons of Slag for the con- 
crete. The 54 spans of 35 ft. each are of the 
standard girder design and will hold up a moving 
load of 30 tons. Some of the column founda- 
tions are 50 ft. tall and go down 30 ft. below 
ground to rest on rock. The Oconee bridge is 2378 
ft. between abutments. Total length, including 
embankment approaches, is 3187 ft. It has three 
100-ft. steel spans and one 180-ft. steel draw span. 


‘“We consider the construction of Ga. Fed. Aid 
Proj. 8, the bridge over the Oconee river near Mt. 
Vernon, as one of our worthwhile contributions to 
the public highways of the South, and one that 
eminently justified all of the effort we put into 
it to carry it to successful completion. 


BIRMINGHAM SLAG COMPANY 
“Slag Headquarters for the South’’ 
BIRMINGHAM 


THOMASVILLE 
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National Lock - Joint Cast-Iron Pipe 
The Pipe of Short Units, Long Service amd Low Costs 


The Pipe that locks effectively, that prevents Separation 
and assures alignment to perfection. 


The pipe which solves culvert renewal problems with least expense, greatest efficiency. The pipe 
that does not rot or disintegrate, the pipe that is mechanically correct and has proved itself the 
solution of the culvert problem. 


CONTRACTORS and ENGINEERS, GET THIS: 


TWO MEN, without the use of any tools whatsoever, will unload, handle and install all sizes up to 
and including 36 inches in diameter. 


It is as cheap to handle and install as clay pipe WITH NO BREAKAGE LOSS. In shallow trench 


work the entire culvert can be built up, interlocked and rolled into place in one operation. 


AG MER Js Goan 
CA SAN Gee: 


Birmingham, - - Alabama 


T. B. TURNER & CO. 
Raleigh, : : North Carolina 

















MOST MILES OF GOOD ROADS PER DOLLAR 


translated into working terms 
means Adams Road Building 
and Maintenance Equipment 





For your road building grading use 





ADAMS ADJUSTABLE LEANING 
WHEEL GRADERS 











Roap Kine Graver, 8-Foot BLADE that are guaranteed to do more work for you 
with less power and therefore less cost, than 
any other graders on the market. The differ- 
ence is in the leaning wheels—an exclusive 
feature on Adams Graders. 

They are built with blades ranging from 7 ft. 
to 12 ft. long. There’s a size to suit your work 
that can be furnished either for animal or 
tractor power. 





To keep your roads always smooth and prop- 
erly crowned, use 








ADAMS ROAD MAINTAINER 


a flexible machine which shapes both sides and 
crowns the center of the road in one operation, 
preserving the original contour of the road. 
Operated by one man and a truck or light 
tractor, it covers many miles of road a day, 








making the maintenance cost per mile very 
low. Adjustable to all road widths and condi- 
tions. 





ADAMS ROAD PATROL 


a mighty popular little one-man, two-horse 
maintenance machine for maintaining roads by 








the patrol system. Thousands in use all over 
the country. 





We also manufacture a superior line of Road 
Drags, Scarifiers, Scrapers, Plows, etc. 





WRITE OUR LOCAL DISTRIBUTOR 


J.C. BENJAMIN, RALEIGH, N. C. 
733 W. HARGETT ST. 





§ ee J. D. ADAMS & COMPANY 
| 4 . HOME OFFICE AND FACTORY 
INDIANAPOLIS, INDIANA 











ADAMS ROAD PATROL SCRAPER 


GET IN TOUCH WITH OUR LOCAL DISTRIBUTOR — HE IS THERE TO SERVE YOU 


Se eee 








TEXACO Asphaltic Concrete 
in the famous Grove Park 
Section of Asheville, N. C. 
This pavement was built in 
1917 on old macadam. 


To combine beauty with dura- 
bility. That was the paving prob- 
lem in Asheville, N. C., America’s 
famous resort. This problem was 
solved successfully by laying 


TEXACO Asphaltic Concrete. 


Asheville now has thousands of 
square yards of durable, resilient 
TEXACO pavements, which har- 
monize in beauty with the en- 
trancing scenic surroundings. 


New York Richmond Jacksonvilie 
Philadelphia Boston Tampa 


The Texas Company 


Asphalt Sales Dept., 17 Battery Pl., New York City 





Another view of the 
TEXACO Asphaltic Con- 
crete in Asheville, N. C., 
which was constructed in 
1917. 


Just as Asheville selected 
TEXACO pavements, so have 
many other world-famed resorts 


found TEXACO the most durable 


and serviceable. 


Atlantic City and Long Branch 
in New Jersey, Mineral Wells in 
Texas, Florida’s far-famed resorts, 
and many others have pavements 
that last—made of TEXACO 
Asphalt. 








Oklahoma City Houston Minneapolis 


Kansas City Des Moines Wichita 








